Protamine sulfate neutralization of the anticoagulant activity of Aprosulate, a synthetic sulfated lactobionic acid amide.
Aprosulate or lactobionic acid is a highly sulfated analogue of heparin which is currently undergoing clinical trials in Europe as a potential antithrombotic drug. Aprosulate exerts a strong anticoagulant effect in plasma as a result of its interaction with heparin cofactor II. In this study, the ability of protamine sulfate to neutralize the anticoagulant activity of Aprosulate was investigated. In vitro, ex vivo, and in vivo coagulation studies were performed using various clotting assays such as the APTT, Heptest, and thrombin time as a measure of the anticoagulant activity of Aprosulate. In the first study, protamine sulfate when administered in vitro to plasma samples containing various concentrations of Aprosulate was found to effectively neutralize the anticoagulant activity of the Aprosulate in both normal human and normal monkey plasma systems. However, the relative index of neutralization of Aprosulate was assay dependent. Protamine sulfate was also found to antagonize the anticoagulant effects of Aprosulate in an ex vivo study. The ex vivo supplementation of protamine sulfate to plasma samples collected at various time intervals following the subcutaneous administration of Aprosulate to a group of primates completely neutralized the anticoagulant activity of the Aprosulate. In a third in vivo study, protamine sulfate when injected intravenously into the bloodstream of a group of primate was found to completely neutralize the anticoagulant effects of a previously administered dosage of Aprosulate. The results of these three studies clearly suggest that protamine sulfate can be used to effectively neutralize the anticoagulant activity of Aprosulate.